t 1 

w m m 

VN^tLTV^o SM^o-/itt, 0ax.fi, TSQ (Reyes, J. G. , et al. , 
Biol. Res. , 27, 49, 1994) , Zinquin ethyl ester (Tsuda, M. et al. , Neurosci. , 
17, 6678, 1997) „ Dansylaminoethylcyclen (Koike, T. et al. , J. Am. Chem. Soc. , 
118, 12686, 1996), Newport Green (Molecular Probe tt©^^o^T*fc5 
"Handbook of Fluorescent Probes and Research Chemicals" 6th Edition by 
Richard P. Haugland pp. 531-540) ft ¥&MRMk£tlX\/^Z> 0 

U^t^^^i, TSQ, Zinquin, XJ3 Dansylaminoethylcyclen &FR\t^1tfflM 

367nm, 368nm, Rtf 323nm X& 5o ) , I tl b o - ^'^4^1 
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t I 

J5£X^, 17, pp. 584-595, 1998), 8t|££>R*fC*|llj&?K g 

(NADH ^7 7lfyMt5f3fe) fc<fc3#*£gi*^vN£v^Bgjgas*>3 0 

&£>fc^ Dansylaminoethylcycleni4a>IJtNFl^^^S#^E-t-5ai^E©^V\ 

(Sei-^H-m iiflJ^, 42, pp. 171-176, 1997), TSQI«Wi|V^ 
Newport Green f»^ft^»M6^T*ffl!l^$r=fT^^5 <£>£\ MlbWtyi07 7 

*&1r%mf£$:Mf&-fZ>^b$:&ftVti (#Hg5£ n-40325 -^) 0 £fc, 

buz bicmiz&mtes ^w-fo<om$^mfoxiEmfr^mm^m'&x% z>z7 ;v 

3r\s^4 >-mmfc*W;m-tZ>^ b ^tLiMU^m wo 01/62755) 0 t>o £ 

fex% z> <Dmm& ^ nx v * 5 „ 

MM^n-otc^m. mm^m wo 01/62755 ^tzmztitcy/^u-t^ ^mmw- 
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I> 1 

*(D£ ?KVXm&£tltc$ft&7sl'*U±4^Mmftbmm2:Mm 01/62755 Iz. 



1 — N-lcHa-CHa-ljlJ^CHz-CHj-Nl-ir 


(A) 


X 3 X 4 


^/umz^-rtK x\ x 2 , x\ x 4 frbtez>mfrbm\~£tiz>m<D? ^>^< 

t h 1 oti 2- fc° y vVWn^vi^ 2-p< fc° y *JA>* 2-p< ^vl^ 

0 Xte 1 5r*M-flS v m ^tJ?n ^|?f]H#Sc: 0 kftZ>^ <tte&^) X^^fh^^T^ 
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Il I 



/u^/>^/^=;^^r i/^ f/uSSr/T U ; R 13 RTfi ^\^^fh^m^mW^ 

Xti^n^M^Sr^L ; R 15 S.U? R 16 fi^rtL^^ftSr^TK^liS^Xtt^ 

^ b ; R 17 tt**JD^XttT^*/l'aE«:** b ; p RXf q te^ix-etai^c 1 Xfe 2 

r |j:OX(i 1 &tf1t&, 
r tf* 1 "C fc 5 W: x R 15 tJP R 16 ^|^| H# 7k St Jj^ 1? 19 , p & q ^ ^ H# 
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r # 0 X fe 5 l:iiqtt2"efcS) -« $ tt 5 it^m^L ^(Di&tfmm &th& 0 

$ b{^*bv^#^,j;n^ ^yfyi±©t^7^ 7S^-cooR 17 -e*$tL^» 

m<DWL&frbl^ ±te-^(IA), (IB), (IIA), 3g=b< te(IIB) 

-c* $ tt -5 tt&my. tttti h <Dm.&<st? ms^^yt^ n — ^ ; ^xia-^ (ia) , 
(ib), (i i a), m\^<teaiB)x»m£hzfc&Mxte%tib<Dm.km$£-4*^bfa 

^mw^xv, m&jx-isnmttm-e&oXs ±ib-^(ia) x (no, 
(iia), mv<mim^&£tizik&toxn*tib<D&&&^ftzrv—zfb u 

X m V ^ 5 ^fe ; » P V ;** >-OfflO "C fe o X , TfB<7> X@ : (a) _bfE— ( I A) , 

(ib), (iia), mv<naiB)^&£tiz<k&tojL\tt<DM.bm&^*^k&Rt& 

M<J^, ±|E-^(IA), (IB), (IIA), (*(IIB)-C^$n-5{b^ 
$e>KS»J©*^e>W:, TfEtf)— ^(IIIA)Xfi(IIIB) : 
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^ b ; R 27 ^*JDS^Xf47Vl'*/l'*«r^ b ; s 1 te^H^tai^ \Z 1 Xtt 2 
Sr^U u(iOXiil^t) {C^oV^T, Tia<7)(l)j6>P>(14) : 

(1) s RX* t 1 K) , u # 1 9 % R 25 ^.U? R^^TK^m^tffeS^^lXfi 

(2) sM t # i «9 . u *s i -efc «9 , R 25 ^7K^m^-efc <o . r 26 ^>m ?vu&-c#> 
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(3) s Rx* t as 1 x& <9 , u^i -efe «9 , r 25 &u« R 26 &*^/^mxhzik&mxte 

(4) s a* i -efc 9 % t a* 2 "9 „ u fl* 1 -Cfe «9 , R 25 S.U ? R 26 ^ 7 K^^--^fc^{b^ 

(5) s 365 i -efo (9 % t *s 2-e& <9 , u^l <0 , R 25 ^7K*0T--efc 5 , R 2 ^Mf 

/vg -e *> 5 ik&mx itt <vm. 

(6) s as i x-h «9 , t a* 2 -e& «9 , u as i t?& "9 , r 25 as ^ ^vu^-efc t> , r 26 as^^t 

(7) s as i -c& «9 x t as 2 d , u as i -e$> 9 , R 25 &t^R 26 as^ ^^s-e$>-5{b^ 

(8) sW t as 2 «9 , u as i x-h r> . r 25 ^^ R 26 &*mm+xibz>ik&yoxte 

(9) s rxf t as 2 -efe <o , u as i-efe <9 , r 25 as^^-ck u x r 26 as y ^/wg-efc 
(lOs&tft as 2 uasi-e$>«9, R 25 ^.t^R 26 as^^/^-cfc^^^x« 

(n)tasiT*fe«5, uaso-efet), R 26 as7K*jm j f--x?fc^'fk:^3?.(«cD^ 

(12) tasiT*fc«9, uasot?*>t), R 26 as^^/^-efcS'fb-a'#jX(«om 

(13) t as2-c$>«9 , u asot?fe<9, R 26 aS7K*i^T--Cfe-5^'a-#)Xtt^cDm 

(14) t as2T*fe«9 % uaso-cfct), R^as^^/^-efc^ib^xfi-^^m 

a^ 5 ffifrb m$l £ ft 5 2 f@ _b (Dik&QoX fct-fc coiH * JB V n T ffilbW * > & SO 

^-r s xssr^tf ^&as^#t $ ft ^ 0 

^<D&W<D&'£V^MmiZ£tl^ R 2 \ R 2 \ R 2 \ R 2 \ Rtf R 27 &7kmJ%*T*tb 

\x^cnm-%, zn^timtezm^ ^mmmmz&^x&mgfc&fc&irz- 
x k> .±t&<D(i) fab (it) <D4k&toxte^ (vm.fr btezffifrbm&tiz 2m&>±<D 
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» W & HJfei- a fc #> (D ft ^ 

*ltv^2.o <t!)i:»(t vxi&mr^jum (mmm. i~6 

sec -^f/VS, >f y^^/WS, t e r t -^f/VS % v-^ n^n fcVl^ ^vU 

V^T/^^y^^-^V^5m-^^-^i, 7y*If, Sfc*®^ H*^, XK*3* 

•So 

_h!E— fls:^ (ia) (ib) td*3 v * t\ i/n ^m±^m^-r & wrx? r 2 rotiii 
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H^t^ri^t UV\ — ^(IIA);&miIBM£:&tt5^^1?>lt±<7}ffm 

r p< 7 fix »4 7 <a t? *> t> , m * u < fs-cooR 17 $ n 5 m \z. m u r 7 <a 

£*x<5S^:Jovn-c, x\ x\ x 3 , x 4 n^ti^tim&izTkmm 1 ?, 

-6- try ^xf;n^^t^ x x\ x 2 , x 3 , &t^x 4 *>e>^si¥*^atfttss<o 

5 *>4>& <H1 ofi 2- 1° y S^/i^^/i^ 2-^ ?vu-6-fc" y vvi^ 

2-^^/W6-t°y ^^^u3E*^J5:5^^P>3SfiH5S*^-t-o -bIB— ^ 
(IA)S.U?(IB)T^$tb5fL^(-*5V^T, m^0-efe«9, n 1 9 > X 4 
^il^fc^r^WtK, rc7)^tc:x 1 St^x 2 <7)9^>(7)/>^< Hio 
^ 2-t° y vVi^^/i^ 2-^ f;w6-t° y vvi^ ^-/us, 2-^ ^vu-6-tr y 

"9, n^i-efe!9, ^oX 4 ^ 7 Kmm^t?fe^)#-a'^^VNT, X 1 ^ 2-t°y vv^^f- 

/i^s> 2-^ ^-/w6-t° y f/i/i, xt; 2-^ ^/w-6-tr y ^xf;n^e,4 

x 2 ^ 2- try v>/i^^vi^ 2-t°y ^/pxf;n, 2- 
* ^/v-6-t° y >vi^ f;n, ,&r* 2-^ ^/u-6-t° y ^/^^-/Hj^e>*s»j6>e> 

R 5 &t^ R 6 £ LTfiTK^Jm-^^W* b< , << *-i?lsy<Dm&Xl$ R 5 RXf R 6 & 

±15— «^;(IIA)Xtt(IIB)t?^$tt5'fb^^*5V^-C, R n 2£.tF R 12 £ LTteTk 
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^>^^S-?fe5w£as03; uv\ R 13 &t/ R ,4 as^>M-7R^J!]iC^&3a\ £ 

$e>t-0*LV\ R 17 ^7K^^T*fcSn^^0*bV^ -^(IIA)X(i(IIB)^ 
^^-Mb^^^T, p^.t/q^l-efe'?, R 15 ^7K^T-Cfc«9 , R^/SM^ 
Zit&VO ipRTfqfr 1 Xfo<0 s R l5 RTjR 16 tf*3-/\sm-X?&Z>ik'a-y5 ; p 
as 1 -Cfc <9 % q as 2 «9 , R 15 &t/ R 16 tfTkm^XfoZikSm ; p as 1 9 x 

q^2T'fc!)j 15 ^mm^-ch *) , r 16 as ^/^-trfc zik&m ; p a* 1 -e*> 9 > 
q a* 2 <9 , R 15 as^/i^-?& o N R^asTK^-^-^fce^^ ;p as 1 x&> <o s 

q as 2 trfc «9 , R 15 RTJ R 16 as^ ^/^S-efc'S'ft:^ ; p RX£ q^2Xh<0 , R 15 RX^ 

R 16 as7km^-cfe6'fb-a-#; ;p^r>^qas2T?$>'9, R^asT^^-e^ , R 16 as^ 
^/^mx'hzfcG-yo ; P ^.t^ q as 2 x$> <o , r 15 s.if R i6 asp< ^/umx&zit 
^yotrnt. bv\ 

_b|H-^(IA), (IB), (IIAK X«(IIB)-e^$tL6^BJO^^^#^JP 

ixiMWMt tr#4t6 r i 5„ mmmtvxi-t, mint, m. 

mm., mmm., mmmtit^mmm.. xn*?^x^*^mm., 

Ti-s^mm., i/^vmi&s t^^-mm, m^Mm.teb*<Dmmmm.teb*&mfz>z. t 

t-c#ftt5 m& t> § as , ~ *l <b cD^Kfi v v-rn t> (D^ia m^-g- $ § 0 
±is— jkssuak (iB), (iia), x^am-e^^tL^^p^o-fb^fi, em 
s<ds^^j:(9, nBxf*2f@a±o^^*^^-r^ 4 #-a-asfc^as, ii©3m 

2f@^_t<D^^(CS^< ^^te^2f@^_h0^j^^^»^< itT*^ 
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z>\k&mt— ^(ib) ^^v^-cR 7 ^7Km^-efc6'^b^^i^^m'l4^^-tB^b 

T*3 «3 N — ^(IIA) ld:Jo^T R 11 ^TKm^-efe-S'fb^^— ^(IIB) fC^T 
R 17 ^7K^ J F--efe^^^^fiS^Stt^^^-r^o $fcSaS#M4ft:<B 

a*-e# 5„ sig^gg wo 01/62755 ^(iffi^-r^-^ay^fflo^/^u-fe^ >-^^^ 

m*m%\zLmkx~% z>Wi&h-foz>o mm^mm 01/62755 (om^<D-r-<x^m 
t vx*mmm<DrMmz.^frz> 0 
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mm&mt^ix. m*r&* 215 h (1977 *E)m-mcxmmx*% z> 0 Rmzno^ 
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f^f-f7'' /V— Zf^ ' 4 1/ ' $-—jf^ -y 9 ' v">"fe v'JX (Protective Groups 
in Organic Synthesis), if}} —1/ (T. W. Greene) ^, i/ 3 > • 17^ U — • 
K • I^X • 4 = — y^U^^ry K (John Wiley & Sons, Inc. ) (1981^) if 

±IE— «S:(ia), (ib), (iia), xttdm-e^^tts^igK^k^xtt-to 
ffil&^^c-y^ tttffl-cibs, ±ih-^(i)x«— «5*;(ii)-c*$ 

-*-3fcv*5#*as*><5. t£oT, _b!E— «fc£UA) % (IB), (iia), X«(llB)-e^ 

Tx*mi£-rz>tiit>(Dm%ii&y£y'v—yt vxm#>xmmxhz> 0 */c, _lie— *k 
^c(ia), (ib), (iia), xnaiB)^m£tiz&&&<Dik&mxt± : t<Dm-±s i^v^ 

*b\zmmiz.m^z>zb&xzz 0 4*5, ^M^^^-c^v^ti^ raii^j t 
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(IIIA)X{*(IIIB)lc:*3V^T, 

(DsMt^lffc!), u a* 1 R 25 s.^R 26 ^7km^-?--efc6'fb^X{i 
(2) s 25: t fl* 1 «9 , u *s 1 1?*, «9 , R 25 ^7K*lS^-e*> <9 * R 26 £M f;vSt* 

(4) s a* l -e£> t) , t a* 2 -efc tK u ^ i -cfc d , r 25 ^ R^a^if^-efes-fb 

(5) s#l-Cfc»9 x t^2t?fc«9, u^l-C$><9, R 25 a^Tk^^fe t> . R 26 aM^- 

(6) s ^ 1 -Cfc «9 , t a* 2 -efc K) . u ^ 1 -Cfc «9 , R 25 aM f;l-ST*$) <9 , R 26 a^lt 

(7) s ^ 1 -Cfc «9 , t *S 2 -Cfc <9 , u a* 1 -C*> t> , R 25 ^ R 26 aM ^mX-foZlt 

(8) sWt^2-Cfet), u^l-Cfe«9, R 25 ]5.^R 26 ^7K^Jg^-efcS^«fi 

0)s 1 a* 2 -efc t) , u # i -cfc 19 , R 2B &7kmm*-v$> r> > r 2 ^m 

(10) s t^2T'&t), u *S 1 -Cfc <9 , R 25 &tF R 26 a* ^ ^;vmX^>^>it^mX\± 

(11) t j&s 1 X*&>*) N u^OtfeD, R^^TK^M^-CfeS'fb^Xfi^rO^ 
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(12) t a* u^0tifc!3, R^M^/i^T'fcSte^Xta^O:^ 

(13) t *S2T'*>«3 x utfOXh*), R 26 ^7K^^-Cfe§jb^Xf«^ 

(14) t ^2-Cfc«9 % uiSOTfeO, R 26 36M^/l'ST?*)S'fk^*XW:-tOifi 

^ «b ft 6 5>®tR $ tbS 2 fi^iO-fk^XW:-?: Oi££/8 V *Tffi#&>f * v 4: SO 

-^(IIIA)X«(IIIB)^*5V^T, R 21 3>ib R 27 te-^(IIA)Xte(IIBMCO^ 
t&t. LVn< , >f — i?l/y<Dm&X»te R 21 S.t/R 22 ^Tir^-^SX«T-fe h^>* 

f;nt^5rt^*u\ r 23 &u? r 24 ^£ hiZ7kmm*x~foz>7!)\ thi^m. 
mm^xh z^k u < , R 23 &t/ r 24 ^ u-tk^i^ -?*>5 k 

£?£Lv\ R 27 dSTKSEJS^-CfeSi ktm-H LV\ _b|B<Z>(l) (14) <Z>Yk^*X 

(D2j@^±co^^X(i^<D^^m^MTfflVNS^i:^J;oTJ£^Hco^ 
tM n W ^->^iE5fe(cS'J^i-S r £ aST-# S 0 0fl;ttf, ±150(1)^(14)0^ 

k&&&V< . X t>#f£ U< te4TO±0{t^Xf«Oi£2rfflVN5r 

So UR$n5 2iB£t±0^fe©5*), '>ft< £ t> llBfi_b|EO(l)Xfi(ll) 

KTjkztittmzfeox, m i ©^77^#itoo2itoi^xi«© 

XTJ!^2 2|j:, ^etL-etLilBCDdl), (4). (8). ^.U«(2)^joV^T R z \ R 2 \ 

r 2 \ r 2 \ rt$r 27 frik.mm^ik&wxtb*) x ;tif,(D4ii©it;^(a'5 i<r 8 
/>»fb 10- 3 mol/LOffi$&-r^-^^E«ft(caiJ^-C#So -o<t pi-^-a^oigiRte, 
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V^T, ±m<D4mM<Vik^l^]®4k£r!&)X~hZ> ZnAF-2 flB^&lflWO 01/62755 
<D\k&m\2) ^ll^M^^iiaot, lO" 9 ^ 10" 3 mol/L <D&§^M';<^:/£• 
:E^i^v:^|lJ^-C#3 0 ft*5, ±IE<D(l)^)^(l4)(7)jb^3^i ; e^^^^5P^b 

fcfe^fflv^*i,5{i!l£>l5^££ 1 Xte2^±m^;b-e:-CJE^-C'b «fcv\ 

#J 1 : 8 <D<&$L 

5-7^/7;Vtl^t^y (1) 4.0 g (12 mmol) £80 ml (D f;^;^7 
5 Kte8W»U;fci&aKte, ^tti/7A7.9g (24 mmol) %J}U7ttz 0 tf^T, ^ (D 
^^4K7KtVV^4.9 ml (24 mmol) ZMtI. ^fiT* 1 BSMfli^bfc. S/« 
Sr^Uia-4--C*iSb x ^^vMvi'ATS KSriftETff*bfe«, v- y # 
7Ai?«Mb, >fb^2 (5.9 g) £#fc 0 SfeSffc, HX^100% o 
! H-NMR (CDC1 3 , 300 MHz) : 

7. 77 (d, 1H, J=8. 3) , 7. 01 (d, 2H, J=2. 2) , 6. 95 (d, 2H, J=8. 6) , 6. 80-6. 75 (m, 
3H), 6.22 (d, 1H, J=l. 8), 4.21 (s, 2H), 1.36 (s, 18H) 
MASS (FAB) : 516 (M + +l) 

4t&<$}2 (5. 9 g, 12 mmol) ^ Uls 100 ml U tfyv?^. 5 ml 
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(46mmol)3r;tin;ifCo^^-C4-— h u*<>"& ls^>V-fo~>Vt u ]} K 7. 7 g(35 mmol) 
^MX-tz.'^ ^UT6B#fM3jf#bfc 0 Ifb^fUy^ 300 ml M tfct, 7K, ffifq 

i/y^y/^^A^J; Vmm^.it&mz (5.5g) £#fc 0 e^@^o H»69% 0 
^-NMR (CDC1 3 , 300 MHz) : 

8. 20 (d, 2H, J = 9. 0) , 7. 88 (d, 1H, J = 8. 2) , 7. 81 (d, 2H, J = 9. 0) , 7. 29-7. 26 
(m, 1H), 7.05 (d, 2H, J = 2.0), 6.83 (d, 1H, J= 1. 5), 6.74 (dd, 2H, J = 8. 7, 
2.1), 6.68 (d, 2H, J = 8.7), 1.38 (s, 18H) 
MASS (FAB) : 701 (M + +l) 

ik&Vd3 (3.0 g, 4.3 mmol) £ 300 ml ©7t h~ h U 
^®?^y^i^3. Og (21 mmol), 1, ^ 15 ml (0. 17mol) ^^Px. % 

100 ST* 20 N?|RHt#U/to T-fe b~ h y /W£«JBET®*U 7K 500 mlfcBHHi* 

lit, ^#>4 (2.9 g) «r#fc 0 fifeS^o JR*84% 0 
X H-NMR (CDCI3, 300 MHz) : 

8.12-8.09 (m, 3H), 7.71 (dd, 1H, J = 8. 2, 1.8), 7.56 (d, 2H, J = 9.0), 7.02 
(d, 2H, J = 2. 2), 6.86 (dd, 2H, J = 8. 6, 2.2), 6. 43 (d, 1H, J = 1.8), 3.85 
(t, 2H, J = 6.6), 3.40 (t, 2H, J = 6.6), 1.38 (s, 18H) 
MASS (FAB) : 807, 809 (M + +l) 

J ^9Vm°y i?Zs (5) 3 ml (29 mmol) t v^y 6 ml (74 mmol) £r 
60 ml (Dmtt'T'l'^'KWfrlsfz.&mz.. K 
7. 2 g (33 mmol) £r 40 ml <omt* f- l^WStt* VtcmmZ 30 ^^ttiT Vtc a 

fc^ isV Z>?;V%7MiL\$: *9«§SIU fb^6 (5.4g) Sr#fe 0 6&@#„ ifc 
4* 64% 0 


20 


^-NMR (CDCI3, 300 MHz) : 

8.44-8.42 (m, 1H), 8.27 (d, 2H, J=8. 7), 8. 03 (d, 2H, J=8. 7), 7.65-7.59 (m, 
1H), 7.19-7.13 (m, 2H), 6.25 (s, 1H), 4.34 (s, 2H) 
MASS (EI) : 293 (M + ) 

it&y04 (0.30 g, 0.37 mmol) £r 20 ml <DTi? h = h V MZ&fr VliL&l&Wk 
&&)6 (0.15 g, 0.51 mmol) t fizMX V ? A 70 mg (0.51 mmol) 5rtlDx.. 100 

u K&mi (0.12 g ) &#/c 0 nomw-o W3i% 0 

'H-NMR (CDCI3, 300M Hz) : 

8.24 (d, 2H, J=8.8), 8.10 (d, 2H, J=8.8), 8.07 (d, 1H, J=8.4), 8.03-8.01 (m, 
1H), 7.80 (d, 2H, J=8. 8), 7.65-7.57 (m, 2H), 7.50 (d, 2H, J=8. 8) , 7.24 (d, 
1H, J=7. 7), 7.13-7.08 (m, 1H) , 6.97 (d, 2H, J=l. 5), 6.82-6.80 (m, 4H) , 6.63 
(d, 1H, J=l. 5), 4.36 (s, 2H), 3.66 (t, 2H, J=7. 1) , 3.43 (t, 2H, J=7. 1), 1.38 
(s, 18H) 

MASS (FAB) : 1020 (M + +l) 

7 (0. 11 g, 0. 11 mmol) 3r 10 ml Oi?^ ^-jV^tVJxT % Y\zMfr\^tzM 
ifct-x ^^*y^^80mg (0.58 mmol). ft7i/-;^0.1 ml (1. 0 mmol) & 
1}\}?L, ^MrX* 5 mmMWVtc 0 TfrmtX V VJ» 200 mg (3.4 mmol) 1 ml O 
MeOHi 1 ml O^C^»^bfc«*SrJn^., MT? 2 l*M«^Ufe. *3KSr«£ET 

©*LfCo M?rODS^7^A^^tSHPLC-e»Mb, it&Vo8 (44 mg) £ 3TFA 
J££ b-C#fCo fi&Hfto J|J12P48% 0 
'H-NMR (CDCI3, 300M Hz) : 

8.39-8.37 (m, 1H) , 7.74 (d, 1H, J=8. 6) , 7.74-7.68 (m, 1H), 7.29-7.24 (m, 2H) , 
6.86-6.79 (m, 3H), 6.74 (d, 2H, J=2. 2), 6.60 (dd, 2H, J=8. 8, 2.2), 6.28 (d, 
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1H, J=2.0), 4.25 (s, 2H), 3.45 (t, 2H, J=6.2), 3.14 (t, 2H, J=6. 2) 
MASS (FAB) : 482 (M + +l) 

W 2 : it&m 1 3 

<k&yo6 (1 g, 3.4 mmol) £r 80 ml (D^l/H^iZ.&fa Lfc*&?£&£, 2-fcT.JJ ^ 
^ol^/— /V (9) 0.5ml (4. 4mol), 7/i/*;v#>ix^r;> (40« h/wxy 
$£$00 2.5 ml (5. 2 mmol) x MJ7x-;U*77^yi. 25 g (4. 8 mmol) %1)\\7L, 
MUX* 3 B#rflH^bfc 0 ^^-tf ^£r«JET®*Lfc&, 2 M b D 

<b-a-#jio (0.95 g) Sr#fc 0 Hfe^">T/K W70% o 
l H-NMR (CDC1 3 , 300 MHz) : 

8.43-8.40 (m, 2H, J=8. 6), 8.26 (d, 2H, J=8. 6), 7.68-7.62 (m, 1H), 7.57-7.51 
(m, 1H), 7.38 (d, 1H, J=7.9), 7.20-7.16 (m, 1H), 7.11-7.09 (m, 1H), 7.06 (d, 
1H, J=7. 7), 4.58 (s, 2H), 3.74 (t, 2H, J=7. 3), 3.00 (t, 2H, J=7. 3) 
MASS (FAB) : 399 (M + +l) 

fc&Vol 0 (0.95 g, 2.4 mmol) £50 ml <D~J* f;V*;l/A7 ^ K&C^7^Lfc 
&%LK^ »y>A0. 99 g (7.2 mmol), ^^ry=^J — /UO. 49 ml (4.8 mmol) 

sran*., mux* 10 mmmwvtio ^^^^7^; k*«jeet®*u^, 2m 
mm-r h y vj±xm.mvtc 0 mt^^^^zmBT^^vtc^ i/vxy/uz? 

A>\c£<ommL-. it&Hfol 1 (0.37 g) £#fc c M^-f^o HX^73%„ 
'H-NMR (CDCI3, 300MHz) : 

8. 54-8. 53 (m, 2H) , 7. 65-7. 56 (m, 2H) , 7. 30 (d, 1H, J=7. 7) , 7. 20-7. 09 (m, 3H) , 
3. 96 (s, 2H) , 3. 12-3. 00 (m, 4H) , 2. 07 (br, 1H) 
MASS (FAB) : 214 (M + +l) 

it&W4 (0. 20 g, 0. 25 mmol) SrT-fe h = h V /V 50 ml SifC, 3 "7^ 
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ts V *? A 0. 10 g (0. 60 ramol) x &MiJ V V J* 0. 10 g (0. 72 mmol) , fc&to 1 1 (0. 20 
g, 0.94 mmol) *M?LX 1 4B#^«Ufc 0 T±h~h V /1"«:3£JBET@* LfcfL 

2 n h y ^atk^^^^u, mt^^u>xmm\^ti 0 mt^^^^m 
u ^y*y^*9A^j;5«niib-c, ^12 os mg ) £#fc e ^@^ 0 

Iftsp 16% 0 

! H-NMR (CDCI3, 300 MHz) : 

8.41-8.40 (m, 1H), 8.36-8.34 (m, 1H), 8.08 (d, 2H, J=8. 6), 8.00 (d, 1H, J=8.2), 
7.58-7.50 (m, 5H), 7.14-7.03 (m, 4H), 6.96 (d, 2H, J=2. 2), 6.68 (d, 2H, J=8.6), 
6.58 (d, 1H, J=l. 5), 3.67 (s, 2H), 3.57 (t, 2H, J=6.6), 2.83-2.76 (m, 4H) , 
2.66 (t, 2H, J=6. 6), 1.31 (s, 18H) 
MASS (FAB) : 940 (M + +l) 

\t&mi2 (38 mg, 40 prool) ^f>|b^8^^i»tTfMl 3 
(18 mg) &4TFA:t&£ bT#fc 0 %&mVf 0 43% 0 
'H-NMR (CDC1 3 , 300 MHz) : 

8.33-8.30 (m, 2H), 7,95-7.89 (ra, 1H), 7.86-7.80 (m, 1H), 7.65 (d, 1H, J=8. 6), 
7.43-7.32 (m, 4H), 6.77 (dd, 1H, J=8. 6, 2.0), 6.68-6.65 (m, 4H), 6.53 (dd, 
2H, J=8. 8, 2.4), 6.16 (d, 1H, J=2. 4), 4.41 (s, 2H), 3.45-3.41 (m, 4H), 
3. 24-3. 12 (m, 4H) 
MASS (FAB) : 587 (M + +l) 

m 3 : it&m 1 7 <D&J% 

2-t*=/Ut°yv?y (14) 0.5 ml (4. 6 mmol) £50 ml <D * * J — tV\ZMfLlt 
Wt&\^ 2-7 5: J =z^-;V\?y *?zs 0. 56 ml (4. 6 mmol), tKB^S^ 0. 27 ml (4. 6 mmol) 

ij\ix.xT/v=f^Tx-24mmmm\^tio mm.&xi$M'&, smcki&^tn 2m*^ 
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1 5 (0.27 g) £#fc 0 HfeaM'/l'o 25% c 
X H-NMR (CDC1 3 , 300 MHz) : 

8.50 (d, 2H, J=4.0), 7.57 (td, 2H, J=7. 7, 1.8), 7.16-7.08 (m, 4H), 3.08-3.03 
(m, 4H), 2.99-2.94 (m, 4H), 1.96 (br, 1H) 
MASS (EI) : 227 Qf) 

it&y>)4 (0. 10 g, 0. 12 mmol) ^cfcWb^l 5 (60 mg, 0. 26 mmol) frhit 

2 (n-erf&mtwimiz ttft-a-fe 1 6 (25 mg ) <m#/c 0 t^i^„ ii»2i% 0 

'H-NMR (CDClg, 300 MHz) : 

8.36-8.34 (m, 2H), 8.09 (d, 2H, J=8.6), 8.01 (d, 1H, J=8. 2), 7.55-7.50 (m,4H), 
7.09-7.05 (m, 2H), 7.01-6.98 (m, 2H), 6.94 (d, 2H, J=l. 1), 6.76-6.75 (m, 4H) , 
6.64 (d, 1H, J=l. 5), 3.45 (t, 2H, J=7. 0), 2.80-2.76 (m, 4H), 2.69-2.64 (m, 
4H), 2.60 (t, 2H, J=7. 0) 
MASS (FAB) : 954 (M + +l) 

ft^l6 (25 mg, 26 pmol) J^Mt^W 8 (D&f&mt mmiZ UT-fk^ 1 7 
(12 rag) £4TFA&£ bT#fc 0 *§&@# 0 21% Q 
! H-NMR (CDC1 3 , 300 MHz) : 

8.09-8.07 (m, 2H), 7.87-7.81 (m, 2H), 7.76 (d, 1H, J=8. 6), 7.38 (d, 2H, J=7. 9), 
7.31-7.27 (m, 2H), 6.88 (dd, 1H, J=8. 6, 2.2), 6.75 (d, 2H, J=8.8), 6.73 (d, 
2H, J=2.4), 6.61 (dd, 2H, J=8. 8, 2.4), 3.71-3.62 (m, 6H) , 3.48 (t, 2H, J=5. 7), 
3.23 (t, 4H, J=6. 4) 
MASS (FAB) : 601 (M + +l) 

M 4 : it^m 2 2 (D&tfL 

ik&!®)6 (2. 0 g, 6. 8 mmol) So£X$6-J- ^vU-2-t 0 ]) * $ J —;V (18) 
1.1 g (8.8 mmol) frbik&tol O (D&f&fe t Otitic VXik&%} 1 9 (2.4 g) & 

'H-NMR (CDC1 3) 300 MHz) : 

24 


8.39-8.38 (m, 1H), 8.23 (d, 2H, J=8.8), 7.98 (d, 2H, J=8. 8), 7.67-7.61 (m, 
1H), 7.51-7.45 (m, 1H), 7.39 (d, 1H, J=7. 7), 7.17-7.13 (m, 1H), 7.09-7.07 
(m, 1H), 6.98-6.95 (m, 1H) , 4.68 (s, 2H), 4.63 (s, 2H), 2.30 (s, 3H) 
MASS (EI) : 398 (It) 

it&mi 9 (2.4g, 6.0mraol) fatbits®) 1 1 t PltRtC Ltlk^tl 2 

0 (0.78 g) <H#fc 0 Hfe^->T/W JRsf&61%„ 
! H-NMR (CDC1 3 , 300 MHz) : 

8.55 (m, 1H), 7.64 (td, 1H, J=7. 5, 1.9), 7.53 (t, 1H, J=7. 7), 7.37 (d, 1H, 
J=7.5), 7.15 (d, 1H, J-7. 7), 7.15-7.14 (m, 1H), 7.01 (d, 1H, J=7. 7), 3.99 
(s, 2H), 3.94 (s, 2H), 2.54 (s, 3H) 
MASS (FAB) : 214 (M + +l) 

it&V0 4 (0.45g, 0. 56 mmol) *3 <fc t*ffc-g^ 2 0 (0. 24 g, 1. 1 mmol) frbit 

(D^mtmm^ vxit&m 2 1 (0. is g ) &#fc 0 n&mtt 0 &m 35% c 

'H-NMR (CDCI3, 300 MHz) : 

8.43-8.41 (m, 1H), 8.06 (d, 2H, J=8. 8), 7.96 (d, 1H, J=8. 6) , 7.64-7.58 (m, 
1H), 7.53-7.48 (m, 2H), 7.51 (d, 2H, J=8.8), 7.35-7.32 (m, 1H), 7.16-7.12 
(m, 2H), 7.03-6.99 (m, 1H), 7.00 (d, 2H, J=2. 2), 6.76 (dd, 2H, J=8. 6, 2.2), 
6.62 (d, 2H, J=8. 6), 6.46 (d, 1H, J=l. 3), 3.69-3.65 (m, 6H, ), 2.67 (t, 2H, 
J=6. 2), 2.48 (s, 3H), 1.37 (s, 18H) 
MASS (FAB) : 940 (M + +l) 

fc&Vo 2 1 (0. 18 g, 0. 19 mmol) frbit&m 8 <D&j$M t Ltft^fe 2 

2 (76 mg) £4TFAi££ LT#fc 0 ^ife@^ 0 W 38% c 
'H-NMR (CDjOD, 300 MHz) : 

8.47-8.45 (m, 1H), 7.95-7.84 (m, 2H), 7.65 (d, 1H, J=8.6), 7.46-7.38 (m, 4H) , 
6.74 (dd, 1H, J=8. 6, 2.0), 6.68 (d, 2H, J=2. 4, ), 6.65 (d, 2H, J=8.8), 6.56 
(dd, 2H, J=8.8, 2.4), 6.07 (d, 1H, J=2. 0), 4.32 (s, 2H), 4.28 (s, 2H), 
3.30-3.25 (m, 2H), 3.08 (t, 2H, J=5. 9), 2.55 (s, 3H) 
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MASS (FAB) : 587 (M + +l) 

W 5 : fc-&m 2 7 (D&f$ 

6-^ ^/U-2-t° y i/ls?- # J — As (18) 4. 0 g (33 ramol) £ 150 ml (Dibits 1 

^u^\zm-frvtcmmzmt^*~^ 12 mi (0. nmoi) ^mrvtc 0 mr& 45 
M^y^i»-e^bfc 0 mt*^^^zmfrTm2:U\:&M2 3 (4.5 g ) 

fc 0 Mfe^-f/K HX^97% 0 
X H-NMR (CDCI3, 300 MHz) : 

7.60 (t, 1H, J=7. 7), 7.28 (d, 1H, J=7. 7), 7.09 (d, 1H, J=7. 7), 4.64 (s, 2H), 

2.56 (s, 3H) 

MASS (EI) : 141 (M + ) 

\t^m2 3 (2.0 g, 14 mmol) £ 200 ml (DT± V /VKfefr Lfc^^iC 

p-h^oi^^/^^^T^ Kl.2g (7.1 mmol) ^P^lT 90 ^T? 18 Bt^iS^ bfd 0 
Ti? h~ h y/l'^fiETWifeU 7k 200ml ^*g£-frfc 0 ^(Dlll^tfk^f 

U^^^BET^*b-C>fb^2 4 (2.8 g) £#fc 0 HfeHfls, »100% o 
'H-NMR (CDC1 3 , 300 MHz) : 

7.70 (d, 2H, J=8. 2), 7.42 (t, 2H, J=7. 7), 7.23 (d, 2H, J=8. 2) , 7.13 (d, 2H, 
J=7. 7), 6.91 (d, 2H, J=7.7), 4.55 (s, 4H), 2.41 (s, 3H), 2.36 (s, 6H) 
MASS (FAB) : 382 (M + +l) 

2 4 (2. 8 g, 7. 3 mmol) * 50 ml ©fiftHfc*** Lfc^, 120 ^T* 2 B^ffi 

mwvtco ftsmfe. 7Kzk^a#\ 2 m Tkmit-r h y ?Azk*M-e*fnLfc 0 mt 

ixy •3»»b-C{k^*2 5 (0.64 g) £#fc e Jt&@# 0 Hxs£ 

39% c 
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>H-NMR (CDCI3, 300 MHz) : 

7.53 (t, 2H, J=7. 5), 7.17 (d, 2H, J=7. 5), 7.02 (d, 2H, J=7. 5), 3.97 (s, 4H), 

2.54 (s, 6H) 

MASS (EI) : 227 (M + ) 

it&%!}4 (0.10 g, 0.12 mmol) ^it;ft^*2 5 (0.13 g, 0.57 mmol) frb 

it&w 1 2 <D&j&m t mmiz vxi^m 2 6 (65m g ) &#fc 0 n&mfco urn 55% 0 

J H-NMR (CDCI3, 300 MHz) : 

8.06 (d, 2H, J=9.0), 7.96 (d, 2H, J=8.3), 7.54-7.47 (m, 5H), 7.14 (d, 2H, 
J=7. 7), 7.02-7.00 (d, 2H, J=2. 2), 7.00 (d, 2H, J=2. 2), 6.75 (dd, 2H, J=8. 6, 
2.2), 6.61 (d, 2H, J=8.6), 6.46 (d, 1H) , 3.68-3.65 (m, 6H), 2.68 (t, 2H, J=6. 2), 
2.47 (s, 6H), 1.37 (s, 18H) 
MASS (FAB) : 954 (M + +l) 

flS^«l2 6 (65 mg, 0.068 mmol) frhit&m 8 (D&f$m t 1*1111^ LT-fb8^ 2 
7 (31 rag) & 4TFAJ&£ Lt#fc. *i&@f£ 0 il» 43% c 
'H-NMR (CD 3 0D, 300 MHz) : 

7.98-7.93 (m, 2H), 7.61 (d, 1H, J=8.8), 7.57 (d, 2H, J=7.9), 7.44 (d, 2H, 
J=7. 7), 6.69 (dd, 1H, J=8. 8, 1.8), 6.66-6.63 (m, 4H), 6.53 (dd, 2H, J=8. 8, 
2.2), 5.98 (d, 1H, J=1.8), 4.13 (s, 4H), 3.16-3.13 (m, 2H), 2.87-2.83 (m, 
2H) , 2. 52 (s, 6H) 
MASS (FAB) : 601 (M + +l) 

M 6 : ft##> 2 8 <D&}$ 

13 (11.4mg, 0.011 mmol) ^7th-MJ;H0 ml CliU &m± 
v"?A (14.0 mg, 43 11 M) Mx.1t.%k^ &>4cBH& 2. 2 ml £4> L"f O^Dx.*:,, 

4^2 8 (5.8 mg) £#fco 6£@f£ 0 4X3*4 7% 0 
•H-NMR (CDCI3, 300 MHz) : 
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8.41-8.36 (ra, 2H), 7.72 (d, 1H, J=8.4), 7.47-7.41 (m, 1H) , 7.39-7.33 (m, 1H), 
7.06 (d, 2H, J=2. 2), 7.04-6.98 (m, 3H), 6.99 (d, 2H, J=2. 2), 6.85-6.83 (m, 
1H), 6.82 (dd, 2H, J=8. 6, 2.2), 6.67 (dd, 1H, J=8. 4, 1.8), 6.10 (br, 1H), 
5.99 (d, 1H, J=l. 8), 3.74 (s, 2H), 2.99 (m, 2H), 2.92 (m, 4H), 2.77 (t, 2H, 
J=4. 8), 2.31 (s, 6H) 
MASS (FAB) : 671 (M + +l) 

JL1E0S 1 frh 4 X*ntc4t&y!) 8 , ik&Qo 1 3 % it&m l 7 . RXJHt&Wo 2 2* 
lOOmMHEPES^Wc (pH 7. 4) f T*PJ^ bfc 0 ^m^E! 1 ^1~o «Ett©^3t3ft 

mm.-?mi>tzh<D-?&z> 0 zthh(Dik&yote\,^-rtih zhaf-2 (b^hh wo 

01/62755 (Dit&m 12) «t x> te*Sffi*£-c*3te3&£2S3Hbi-<5 r t**siifc 0 $ 

h^^tlh 5 3 r £ lC «fc 19 . 10" 10 M ^ 10" 3 M KiOtz. 

#18 

ttirZmtfLfe&W # bfc 0 CQ^Jg^f (1 m M XJi 5 mM) £r^tr 100 mM HEPES 

(ph 7.5) <^-i ^(D^m^n^. it&ms. \t&mi 7. ^mt^- 

^22 iCO^TtelMM: 492 nm, ^ft&M 514 nm £ U ^^^) 1 3 MoV^T 
J»j£« 492 nnu 521 nm £ LTm}t^£$J5£ Lfc 0 ^0 21: 

^i"o m<P, ittotMtt, ^JR^;T^£;!jn;iTv^v^#o^:ft3&^£i 

#>8, it&mi 3, it^mi 7, S^i2 2^3Efa v -r^^^*j-UT@*Ti^ 
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2 ^oVN-CfiMl^ft 492 nnu -gftftiM 514 nm £ U it&Qo 1 3 tov^ltl!) 
£2« 492 nm. igyt&M 521 nm b LT3£7fc&S£r$J^ Lfc 0 ^m^EI 3 ^-T 0 

100 mM C1 2 CHC00H- Cl 2 CHC00Na WS'<fc (pH 2. 0-2. 5) 
100 mM C1CH 2 C00H- ClCH 2 C00Na WiWfa. (pH 3. 0-3. 5) 
100 mM AcOH-AcONa ifit (pH 4. 0-5. 0) 
100 mM MES WMWi (pH 5. 5-6. 5) 
100 mM HEPES WMWL (pH 7. 0-8. 0) 
100 mM CHES WSWL (pH 8. 0-9. 0) 

V^tt©jk^fet^B|&l*3^pH-C$)5 7. 4#ifiT*fi^3t3fi^^^^t?feS r t 
ffl 1 0 

ik&ms, \Y&m \ 3, ^-a-^i 7, to^2 2 tmm^ *^<D$gmj&m 

ae^SkSrP^fc. 25<C<D 100 mM HEPES (pH 7. 4) 

1/xM, ffi&^tf-i'as 50 /zM 5 ^^bfcmom3t3fi^o^K^b^^ h 

x*n i. 6x lonrv 1 ^^^ 1 3 -cr* i^xioVs-'j^ 1 7 -era 7. sx io 4 rv\ 
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mi i 

cho m$&*m^xm* fc*£©ag*&>r ^-^sriwart i-^a ufc t # 

0^>fb£f|-<fc 0 CHO MM 10 pM CO ZnAF-2DA (6-[N-[N' , N' - t ^ (2-t° U i? 
=/U7 ^/l^)-2-T 5 / ^A-] T 5 7-3' , 6* -tr* (T-fe^/V^-^ t°n y 

^< ^ y -7 =7 (3H) , 9' - [9H] isT >-] -3-^" > : »p v ^ ah ^ teStl" § Kd : 2. 7 
nM) */tl4-fk^tt2 8 Sr^tf PBS(-)T? 10 ftm. ^fiTM » a ^Lfc 0 

PBS(-) T? 3 [Elgfeo fcfL £*Ttf>* 1 m^f- J; 5 l-W3IS:Jn^.«3te3ft«©*ft«rai 
^ Lfc 0 


1 


2 min 

100 n M pyrithione, 0. 3 ju M ZnS0 4 

7 min 

100 n M pyrithione, 3. 0 n M ZnS0 4 

12 min 

100 /zM pyrithione, 30 /z M ZnS0 4 

17 min 

100 #M pyrithione, 300 n M ZnS0 4 

22 min 

300 juH TPEN 


^28 C£ZnAF-2DA «t 9 »iMM0>ffi#>f tySSIfiH-Cfffl ^ISfc £ fe^o fc„ 
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m 3& <d m m 


1. Tffitf>— ^^(IA)Xfi(IB) : 



X 2 

X 1 — N-lcHj-C^-Nj-js—tc^-C^-wj-fp- ... 


^^^^r^-r^, x\ x\ x\ Sl t$ x 4 frbteZ>Mfrbm\$tiZ>&<D?ib'Pts:< 
thi o« 2-t° y v^i^^^s, 2-^ ^/w6-t° y ^vi^ % 2-^ ?-/v 

2. TI5CD— ^^(IIA)X{i(IIB) : 
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R n %.T$ R 12 }ttti?tim$.lZ7kmm*. 7;i^^*;^-;H, XteT 

^ L ; R 17 ttTK^m^XfiT/l^^/WSSr^ U ; p Zfc.'O* q tt^tb-etUBl&fc: 1 X\t 2 
Sr^U rliOXIil^t^ 

r^l -Cfc<5*§£iC{3 % R 15 &TJ* R 16 a^Ht^Tklf Jg^^fc <9 , p q 
1 tfc^r £fi&< , 

3. R 13 ^^R 14 ^ 7 K^^-^fe5f»^3S2^fe«(D>fb'a*^Xtt j e(Z)mo 
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4. R i7 ^7kfmj^T»fc5ff^2Xte3 \^mm(Dit^xnt(Dm.o 

8. ffi#&-r^^oaO^?feT?fooT, Tffi<D— ^(IIIA)Xfi(IIIB) : 
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^^r^^/i'^^^^i/^ f ;i^S^/T t ; R 23 25: IF R 24 fi^tL^^^^TK^Il^ 
Xtt^n^ygf^^L ; R 25 JkJj R 26 tt^rtL-ettlftSC^TK^W^Xtt^ 
^ L ; R 27 fe7kmJ%*y.teT ;V5-;vmit^ b ; s RTf t \^fh^%k^L\^ 1 Xte 2 
Sr^U uliOXIil^f) Ki&^-C, Tffico (1)^)^(14) : 

(1) s 25.1/ t & 1X»&<9, u *s 1 -Cfc 0 , R 25 ^^ R 26 ^ 7 K^^--efe^.^'a-^X« 

(2) s 1 £5 1 -Cfc 9, u a* 1 -Cfc 9 , R 25 ^7K*J^^-Tr$) <9 , R 26 tfM f/Ht'fc 
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(3)s RTF t # 1 -Cfc 9, u^lffe^ R 25 S.U? R 26 3M ^/vS-CfeSfb^Xli 

(5) s # 1 5 ^ t i6S 2 t?*> «5 x u # 1 -Cfc 5 % R 2S ^TkHtlg^-efc Ox R M dMf 

(6) s^i -C& t) . t^2t:fc^ u 1 "Cfc "5 , R 25 #M ^/ws-efc t> x R 26 ^Tkiff 

H^- -e *> £ ik&Vox -t & 

(7) s^it'fet), ti52t&^ u^ltfc!), R 25 S.T^R 26 ^M^/l-STrfo5'fb-^ 

(8) s t as 2 -efc u 3&s i -e& o „ R 25 s.t/ R 26 &7i<mm^hz>4k&yoxte 

(9) sWt^2tfc^ u^i-efe<9, R 25 ^7K^M^-e*>«5, R^M^A-^-efc 

(10) s&t5t ^2-efct). u^ltfel R^St^R^^M^wS-efeS-fL^Xfi 

(11) t *s i -efcu , u^ot'fcu, R 26 ^7K*^-efc^<b^3?:«^:o^ 
d2)t jfts i -efc«9 , u^o-efco, R^^M^-^s-efc^^-a-^xfi^e^ 
(i3)t tfS2-efc»K u^o-e^D, R 26 ^7K^^--efe§^^x(i-^c>^ 

9. R 2 \ R 2 \ &U«R 27 dS7K*m^F-efeSfS^8^fB4feo^jSfe, 

i o . stjfcjs 8 (ctamo (i) h (14) <D\\^mxj&%: (Dm.fr btez mfrt>m\*tiz> 
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mm* 


|B<D-^(IA)X«(IB) : 



X 2 

X 1 — N-[cH 2 -CH 2 -N] lir 4cH 2 -CH 2 -N) lr - (A) 

A 3 x* 

(X J ~X 4 (iTK^m^-, 2- try vVl^^Vl^ 2-t°P^xf;H % 2 -^fVU-6-t° 

y svi^ xn 2-y ^-/w-6-t° y vVi^^/i^&^-ras, <nio 

2-t° y *?As* f;H^©S-efc 9 ; m Rtf n 0 Xte 1 Sr^i - ^ Ir|B#^ 0 


